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Appl.No.l(W)n.l48 ,,\„„. 
Amendment and Rehouse dated September 17, 2004 
Reply to Office actioa of Aufipst 4, 2004 

AmendmentB to the Claima -V 

This listing of claims vwiU replace aU prior veraons. and listings, of daiiM in the application: 



twisting of aaimg 

Claim Ucmrently amended) a method of modil^ a virtual object stoxedwihin a computer. 

the metiiod comprising the steps of: 

■ representing a virtual object as a volumetric model; 

converting a subset of tbe.voluroetric model mto a non-volumetric iepresentatioi« 
modi^ the non-volumetric representation according to a stimulu s, tht^bv ^wHiiw 
» Hrfnrmadon tli.. virtual ob{«^«t ^ile oTeserving surface detaU; and 

modifying the volumetric model so as to substantially represent the modified non- 
volumetric lepresentstion. / 

Claim 2 (previously presented) Tlie method ofdaiml. wherein modifttog the non-volumetric 
representation according to a stimulus comprises modifying the non-volumetric representation 
according to a first stimulus and furtusr modifying the nonrvolumeiric represenialion according 
to a second succeeding stimuhis. 

Chum 3 (previously presented) The method of claim 1, wbetciii modifying the volumetric model 
comprises a change in shape t^lfae volumetric model. 

aahtt 4 (previously presented) The method of claim l.vvtereiiiinodifying the volumelric model 
comprises oomrerting arespoose of Ab non-volumetric tqireseiitation to the stinad 
lesponse of the volumetric model to the stimuhis. 

Claims (origfaial) TTie method ofclaiml, wherein the subset ofthe volumetric model is the 
entire volumetric mod^ 
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Amendment and Response dated September 17, 2004 

TUspfyta Office eedon of August 4, 2004 

Qaim 6 (original) The method of claim 1, wherein the subset of the volumetric model is a 
portion of the vohimetric model. 

Claim 7 (origiual) Ike method of claim 1, whcrciD the volumetric model comprises voxels. 

Claim 8 (original) The method of claim 1, wherein the volumetric model comprises va^^^ 
spaced in a tbree-dimeosional grid. 

Claim 9 (previously prcsenled) The method of claim 1, wherein the non-volumetric . 
representation coro|Mises a surftce rq)vesei]iatiorL 

Claim 10 (previously presented) The method of claim 1. wherein the non-volumetric 
representation comprises a set-of-triangles representarioiL 

Claim 11 (original) Tbemcthod of claim 10. wherein the stimulus comprises a weighted 
displacement fimctian defined on vertices of the set-of-triangles representation- 

Claim 12 (previously presented) The method of claim 1, wherein 4c non-volnmetric 
representation comprises a selected one of a polygon set. abczier surface, a b-spline surface, a 
procedural surface, aiul a NUKBS repiesentatiorL 

Claim 13 (cancelled^ 

Claim 14 (original) The method of claim 1, wherein the stimulus is a stimulus fiom a user using 
a haptic intet&ce. 

Claim 15 (original) The method of claim 14. wherein the haptic interface is a force feedback 
interface. 
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- "Cfijid 16 (on^arrhe methodof claMTflfwhen^^ mtSragg-has at least Hogg 

degrees offeree feedback. 

Claim 17 (original) The method of claim 1, further comprising the step of displ^ng the virtual 
object on a computer display* 

Claim 18 (previously presented) The method of claim 1, wherein die volumetric model and the 
ZK)n-volumetric representation comprise representations having different ntonhera of dimensions. 

Claim 19 (previously presented) The method of claim 1, wherdn the stimulus comprises at least 
one of a displacement function, a smoothing ftinction, a waiping function, a volumetric 
interference, an areal interference, a result of a simulation, a control point modification, a data re- 
fitting, and a force. 

Claim 20 (previously presented) The method of claim 1, wherrin ttie stimulus is applied to tiie 
object in real time. 

Claim 21 (previously presented) The method of claim 1, fucdier comprising the steps of: 
transforming the non-volumetric represmtation into a Uptd tepresentatior^ 
modifying the third representation in response to an ^ypHed stimulus; and 
transformmg the modified third reprcsentatf oh to a modified volumetric representation. 

Claim 22 (original) The method of daim 21, :wherwntransforimngAe modified third 
lepiesentadon to the modified volumetric xq^resentation comprises genenting an intennediale 
modified representation. 

Claim 23 (previously presented) The method of claim 1, wherein the stimulus comprises a user 
motion in at least three-dimensional space. 



moio 



Page 4 of 13 

PA(X 10/19 ' RCVD AT 1012812004 5:33:15 PM [Eastern Dayip 



10/28/04 17; 36 FAX 617248797 0 TESTA HURWITZ ISOll 



AppLKo. 10/017,148 

Amendznent and Response dated September 17, 2004 
Reply to OiSce action of Aiigust 4. 2004 

aaim 24 (original) The method of claim 1, furfher cdnipiisiiig applying a feedback force to a 
user, the ^dback force being generally consistent with a geometric shape of a modified virtual 
object. 

aaim 25 (cunently amended) A mefliod of modi^ing a volwnetric representation of an object, 
the method comprising Ifae steps of: 

transfonning al least a portion of the volumetric representation into a polygonal set 

representation; 

modi^g the polygonal set «TTt>Qt>ntotiQn, tfierebv simulating a deformfttion ofih^ 

while tireser v^^TiH ™rface detail: and 
modift*ig ihe volumetric rq»esentation to substantiaUy represent ifac modification made 
to the polygonal set representation. 

Claim 26 (original) The method of claim 25, wherein the modification comprises a selected one 
of a displacemcm ftanction. a smoothing function, a waiping function, a volumetric interference, 
an aieal interference, a result of a simulation, a control point modification, a data re-fitting, and a 



Claim 27 (currently amended) A method of modifying a volumetric representation of an object, 
the method comprising the steps of: 

transfonning at least a portion of Ae volumetric representation into a surfece-based 

representation; 

modifying the surface-based rftpreKentatto n- therebv si mulating a defiatmation o£Ac 
object vAnl& preservjp p; mw-fnrji t\(^suU and 

modifying the volumetric representation to substantially represent ihc modification made 
to the sur&ce based representatiorL 

Claim 28 (currently amended) A system for modifying a virtual object stored wifliin a computer, 
the system comprising: 
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Amendment and B^gronse dated Septemner 17. Min 
Reply to Office actSon of August 4, 2004 

a conversion mpdiile that converts a subset of the volumetric modd into a non-vohimettic 
rq;treseDtation; 

an analytic module thai modifies ±e non-voluinetric lepresemation according to a 
-^,,1^, a d^rr^ar^ «f the virtual ohlect ivMIe preggrvjna 

detail; and 

a modification module that modifies the vohimetric model so as to-substantially represent 
the modified non-vohonetrio rqnesentation. 

Claim29(prcvio«lyi«e8ented) THe system ofcWm 28. vAer^niheaiudytic module that 
modifies the non-votametric representation according to a stimidus comprises an analytic module 
that modifies d>e nonrvotamenic iqaresentalion according to a first stimulus and fiirther modifies 
file non-v<dtmurtric representation according to a second sticceeding stimulw^ 

ClaimSO (previously presented) ibe system of claim 28. wherein the modification module that 
modifies the vohimetric modd con^aises a modification module that dianges a shape of the 
volumetric modeL 

Claim 31 (previously presented) lie system of claim 28. >^*e«in the modification module that 
modifies the volumetric model comprises a modification module that converts a response of the 
non-volumelric lepresentation to the stimulus into a response of the volumetric model to the 
stimulus. 

aaim 32 (original) The system of claim 28, vidieieinthe subset of the volumetric model is the 
entire volvmetric modeL 

CUdin 33 (original) The system of claim 28, wherein the subset of the volnmelric model is a 
portion of the volumetric model. 



Page 6 of 13 

PAGE 12/19'RCVDAT1(ll2m5:33:1$PMiEa$ten)Dayfij)lit Time] mUSPTO^ 



10/28 /0 4 17:37 FAX 6 172 48797 0 



TBSTA HURWITZ 



ei013 





Appl- No. 10/017,I4B ^ 
Ajnendmenc and Kespoose dated Septemlser 17, 2004 
Reply to OfBoe actioa of August 4« 2004 

Claim-34 •(6ri^nal)"Ttesysttem of claiw 28. wherein u^p volumctrtemodel comprises voxels. 

Claim 35 (original) The system of claim 28, wbeiein the volumetric model comprises values 
spaced in a three-dimensional grid. 

Claim 36 (previously presented) The system of claim 28, wherein the non-volumetric 
representation comprises a surface repiesentadon. 

Claim 37 (previously presented) Tlie system of claim 28. vAerein the non-volumetric 
represmtation comprises a set-of-triangles representatioiL 

Claim 38 (original) The system of claun 37, wherem the stimulus comprises a v^gbted 
displacement function defined on vertices of the set-of-triangles representatiorL . 

Claim 39 (previously presented) The system of claim 28, v/herdn the non^voliimetric 
representation comprises a selected one of a polygon set, a bezier surface, a b-spline sur&ce^ a 
procedural sur&ce, and a NURBS representation* 

Claim 40 (cancelled) 

Claim 41 (ori^al) The system of claim 28, wherein the stimulus is a stimulus fiom a user using 
a hi^e Inter&ce. 

Claim 42 (original) Hie system of claim 41, wherein die haptic interfile is a fbree feedback 
. interface* ' 

Claim 43 (original) The system ofdum41» wherein the hdpticinteifine has at least 
degrees offeree feedback. 
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AppLKa 10/017,148 ^ 
Ameadment aod Response daied September 17. 2004 
Keply u> Office acdon of August 4, 2004 

Claim 44 (original)"TI» system-of fiuthwrwmprisi^ a'display module that displays 

the virtual object cm a computer ^splay. 

Claim 45 (previously presented) The system of claim 28, wherein the volumetric model and the 
non-voiumetric representation oonqmse representations having different numbers ofdimensions. 

Qaim 46 (previously presented) Hie system of claim 28, wherein the stinnilus comprises at least 
one of a displacement function, a smooftmg function, a warping function, a volumetric 
interference, an areal interference, a result of a simulation, a control point modification, a data re- 
fitting, and a force. 

Claim 47 (previously presented) The system of claim 28, wherein the stimulus is applied to the 
object in real time. 

Claim 48 (previously presented) The system of claim 28, further con^prising: 

a second transformation module that ttansforms the non-volumetric representation into a 
third representation; 

a third modification module that modifies the third rcpresejalation in response to an 
q>plied stimfulus; and 

a third txansfbimation module that tiansfbnns the modified third iq»esentation to a 
modified volumetric representation. 

Claim 49 (original) The system of clmn 48, wherein the third transformation module that 
transforms the modified third representation to the modified volumetric representation comprises 
a transformation module that generates an intermediate modified representation. 

Claim 50 (original) The system of claim 48. \^erein at least two of the first, second and third 
modification modules are the same module. 



PAGE 14/19'RCVDAT1Q/28/2004 5:33:15PM (Eastern DayKghtm^^ 



Page 8 of 13 



10/29/04 17:37 FAX 6172487970 TESTA HURWITZ 1^015 



jfkppL No. 10/017,148 ^ 

Amendment and Response dated September 1 7. 2004 

Reply to OflSoe action of August 4^ 2004 

" rTrn m ^ 1 (original) T he system of c miif48, >*bSSm aijcasi two of th^ firit, s^eaad and third 
transfonnadon modules aie the same module. 



riflini 52 Qiz^ously pfesented) Hie system of claim 28, herein the stimulus comprises a user 
motion in at least tfaree-dimensioiial space. 

Claim 53 (original) The system of claim 28, fiiithex comprising a force feedback module that 
applies a feedback foice to a user, the feedback foirce being generally consistent vdth a geometric 
shape of a modified virtual object 

Claim 54 (cunendy amended) A system of modil^g a volumetric representation of an object, 
ttie system comprising: 

a tiansfonnalion module diat transfomis at least a pordon of the volumetric representation 
into a polygonal set representation; 

a first modification module that modifies the polygonal set repiesentatioaaihSESlZX 
gimulatiu p a defonnarion of the object white preservinp ; giirfi^<^ l^^^ff and 

a second modification module that modifies the volumetric representation to substantially 
represeot the modification made to the polygonal set representation. 

Claim 55 (original) The system of claim 54, wherein a selected one of the modification of the 
polygonal set representation and the modification of the volumetric representation comprises a 
selected one of a displacement function, a smootliing function, a warping function, a voliraietric 
interference, an areal interference, a result of a simulation, a control point modification, a data re- 
fitting, and afbice. 

Claim 56 (currentiy amended) Asystemof modifying a volumetric representation of an object, 
the system comprising: 

a transformation module that transforms at least a portion of the volumetric representation 
into a surface*bas6d representation; 
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Appl. No. 10/017.148 ^ 

AxneadmHit and Reqwjise dated Sepiembfv 17. 2004^ 

Rqily to OfBce action of August 4, 2004 

a first modificatlQii module Uiat mo difies th e sar face-bas ed represeot afi onJilg shY 

~ 5;imii!gti^a dcfnTTitfliiDn of th ? ohiect while tOTservli^ m^ce^saiL 

a second modification module that modifies the volumetric xepxesentatJoti to substandaUy 

represent ttie modification made to tibe suifiice based representation. 

Claim 57 (cancelled) 
Qaim S8 (cancelled) 
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